Chemical context
Synthetic and naturally occurring pyridine derivatives have a broad range of biological activities (Thorat et al., 2013) , including anticancer and antimicrobial (Abdel-Megeed et al., 2012) and anticoagulant (de Candia et al., 2013) properties. They also have numerous applications in medicinal chemistry (Passannanti et al., 1998) . The naturally occurring B6-vitamins pyridoxine, pyrodoxal, pyridoxamine and codecarbaxylase contain a pyridine nucleus (Shankaraiah et al., 2010) . The study of the properties and the formation of imines is of great interest due to the role they play in several important chemical and biological processes (Larkin, 1990) . Imines and their complexes have a variety of applications in biological, clinical and analytical fields (Singh et al., 1975; Patel et al., 1999) . Many pyridine-2-one and 3-cyano-2-imino pyridine derivatives exhibit antiproliferative activity (McNamara & Cook, 1987; Abadi et al.,1998) . As part of our ongoing studies of substituted pyridine systems (Vishnupriya et al., 2014a,b) , we now describe herein the synthesis and crystal structure of the title compound, (I).
Structural commentary
The molecular structure of (I) is shown in Fig. 1 . The cyclooctane ring adopts a twisted chair-chair conformation. Steric hindrance rotates the phenyl (C13-C18) and aromatic ISSN 1600-5368 (C31-C36) rings out of the plane of the central pyridine ring by 87.47 (12) and 78.07 (11) , respectively. The imino group is nearly coplanar with the pyridine ring as indicated by the torsion angle N1-C1-N3-C5 = À179.8 (2)
. The C-C and C-N bond lengths [C1-C2 = 1.453 (3), C4-C3 = 1.416 (3), C5-N3 = 1.376 (2) and C1-N3 = 1.398 (3) Å ] are shorter than the standard C-C and C-N bond lengths (1.54 and 1.47 Å , respectively), while the C C bond lengths [C4 C5 = 1.374 (3) and C2 C3 = 1.367 (3) Å ] are longer than the standard C C bond (1.34 Å ). This shows that there is a homo-conjugation effect on the pyridine ring. The C38-C2 (Csp 2 -Csp) single bond [1.432 (3) Å ] tends towards an aromatic bond length rather than a bond length (1.50 Å ), presumably due to conjugation.
Supramolecular features
No short directional contacts are observed in the crystal structure of (I) and the packing is governed by van der Waals interactions.
Database survey
Similar structures reported in the literature are 2-methoxy-4-(2-methoxyphenyl)- 5,6,7,8,9,10-hexahydrocycloocta[b] pyridine-3-carbonitrile (Vishnupriya et al., 2014a) , 4-(2-fluoro phenyl)-2-methoxy- 5,6,7,8,9,10-hexahydrocycloocta[b] pyridine-3-carbonitrile (Vishnupriya et al., 2014b ) and 1-benzyl-4-(4-chlorophenyl)-2-imino-1, 2,5,6,7,8,9,10-octahydrocycloocta-[b] pyridine-3-carbonitrile (Nagalakshmi et al., 2014) . In the structure of (I) reported here, the d-planar conformation of the pyridine ring is similar to those found in related structures (Vishnupriya et al., 2014a,b) . There are no significant intramolecular interactions or intermolecular C-HÁ Á ÁN interactions, as in the case of the related structures (Vishnupriya et al., 2014a,b) . In the title compound, the bond lengths in the central pyridine ring span the range 1.367 (3)-1.453 (3) Å , which compares well with the range (1.369-1.447 Å ) observed in a similar structure (Nagalakshmi et al., 2014) , but these bonds are systematically longer in the title compound, due to the substitution by Cl atoms in the aromatic ring.
Synthesis and crystallization
A mixture of cyclooctanone (1 mmol), 2,4 dicholorobenzaldehyde (1 mmol) and malononitrile (1 mmol) was taken in ethanol (10 ml) to which pTSA (p-toluenesulfonic acid) (0.5 mmol) was added. The reaction mixture was heated The molecular structure of (I), showing 50% probability displacement ellipsoids and the atom-numbering scheme. under reflux for 2-3 h. After completion of the reaction (TLC), the reaction mixture was poured into crushed ice and extracted with ethyl acetate. The excess solvent was removed under vacuum and the residue was subjected to column chromatography using a petroleum ether/ethyl acetate mixture (97:3 v/v) as eluent to afford pure product. The product was recrystallized from ethyl acetate solution, affording colourless blocks. Melting point: 407 K, yield: 65%.
Refinement
C-bound H atoms were placed in calculated positions and allowed to ride on their carrier atoms, with C-H = 0.93 (aromatic CH) or 0.97 Å (methylene CH 2 ). Imine atom H1 was found in a difference map and refined freely, with the N-H distance restrained to 0.84 (2) Å . Isotropic displacement parameters for H atoms were calculated as U iso (H) = 1.2U eq (C) for CH and CH 2 groups, while the U iso factor for H1 was refined. Crystal data, data collection and structure refinement details are summarized in Table 1 . 
